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I, INTRODUCTION

The high cost ol building projects in all aspect as a

result of project leadership, design changes, lock of

supervision as well as reworks are problems which is
becaming obvious especially in Nigeriv, Moreover,
Love ef al., (2016) expressed that rework is & pervasive
problem within the construction industry, but many
firms are reluctant to openly acknowledge it as an issue
because it can polentially damage their reputatiuns,
Love and Li (2000) deseribed construetion rework as
unnecessary elfort ol re-doing o process or aclivily ‘hat
was incotrectly  implemented  at the  first time
Construction rework can cause project costs to be il her
than caleulated at the starl of the project (Josephson ef
af., 2002). Nezelwe e of (2015) asserted thal the failure
of projects due 1o excess rework [rom u cust perspcui-,lfu
is o worrisome {rend in the construction indusiry in
Nigeria, Whereas in many cases, project cost vatiation is
inevitable because of inflation and other unforescen
evenls, more oflen than not, poor project conceplion i
design by themselves make it impossible lo muke
credible estimates of the costs of materials and ot the
project itself (Nzekwe er of, 2015), This tend has
become a handy excuse for corrupt contraciors '.Iuh.l
administrators who resort (o varying the cost of onpeing
projects In arder to niake money from Lhe situation. '|‘]1Iu
ullimate cost of the project after all the variations s
several magnitudes higher than the projected cost at the
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Quantity surveyors, Project

deseriplive analysis show lhe

working overtime, design change, pgor

consiruetion project at both the design and cunstrogl
stoges and it could be in the form of warintion, 3
variulion or design error or ontission which may;

coordinalion, poor communication, mistake duld
construction and poor contractor due to poor leader
{Love and Edward, 2004). Thercfore, the effecls
fur Ihis paper in order to identily the key factorsig
cause reworks and cstablish the mitigating measurg

2, REWOLIK

Rewark is a terminology in censtruction diclio.
literally wican to remove and correct any work that -:'r:|
in conformily with the design. Rework can be refaly
to au activity in the ficld which had il!I'CHIIJ.)J Lify
completed but need 1o be carried for a second 1|
resull of impending correction that is necessary ¢
carried oul (Ibrahim, 2016). i'ﬂ}fttk,- ef al, {2.
described rework as a process of eflecting & ch_;!

order not due ta change of scape of work by ;n--
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;:IE::JIL:::: alsp |'0w.‘:|!(_:d o be a significant faclor l.hal
'Iwcswa? schedule time and cost Qveriuns 1 project
e ran ef af., 2007a). Burati ef af, (1992} and
'.“'"i Li (2000} further described rework ns
ESS‘")’ effort of redoing a process or activity that
gion-conformance or quality deviation from the
i Planned,  Li and Taylor (2008) expluined that
K occurred during the development process and a
! can cxperience poor cost schedule performance.
&r deduced from previous studies that rework is
{ldied as process of correcting the errors, mistakes

@i categorized as designed and construocted, The
'u'_'p included the types of the rework, the lactors
Bg the rework and their descriptions. Love et al,
B8 explained types of rework in construction
fgots as apgravated by emor made in the design
§s and only manifested during the procurcment
- The longer the crror goes unnoticed, the greater
Mhpact will be on the cosl and schedule of he
[%0t (Love et al, 200%; Ogunlana 2008 and Jarad
B0 The manifestation ol error in most cases become
Mt during the incorporation stage (Palaneeswaran ef
P007h) thereby prolonging the extent of rework 1o
flone. Similarly, omission contributes greatly 1w
0% in a project. and this may be as a result ol the
i proctice ol the organization not incarporating
et project management procedure during the
100 of the project. A study conducted by Love uf
¥000) investigated the impact of omission in
Bhuction and resource engineering prajects. 1t was
ed that 1 major facior contributing 1o omission is
flesign ervor when discussing the design related
k.

WP ciors canses rework in Building Projects

®uh and Jirik, (2006) highlighted that there are
. faclors that causes reworks in construction
f#s and group the causes into (wo such as direct
e f rcworks and indirect causes of rework. The
B couses of reworks are: lack of quality supervision,
®( supervision knowledge, lack of quality work,
Wiandard materials and repetitive from  contracl
Wing. The indirect causes ol reworks are: poor
®iion of sub-contractors, poor team coordination,
Blwork sequencing and poor work protection. Love
MiFdward (2004) stressed that some of the factors that
B reworks are:  poor communication, pool
Wahip, design change, variation, conflict between
s, poor [inancial control, insufficient skill

Bivision. Mastenbroek (2010) ndded that factors that
T re?mrlks in building projects are: leadership &
gunications; construction planning & scheduling:
Min resource capability; material & equipment
- and  engineering & reviews.  Thesc

; ’[:.c:tdmhlp and Communication; there are four
y .ac orx causes rework nder leadership and

Mower, mistake during tire construction and lack of

commumention.  These include  lack  of  vertical
communication behween eonsultant or project mamager,
contractorfsub-contractor, [orenan and the
opertives/abour, poor manigemept ol 1he project team,
lack of safety, quality asswrance and quality control
commitment (Love ¢f af, 1997).

(2) Construction Planning  And  Scheduling: the
factors that cause rework under this include. unrealistic
schedule, late input by the client, untimely deliveries
and insufficient commissioning and start up resourcing
(Ricmer, 1970 &Yany ef af . 2001).

(3) Humen Resources Capabilities: the factors that
cause rework under this include Iatigue, low level of
skill  operative, vag e specificalions,  poor
professionalism, incompetent supervision and - poor
planming or scheduling (Toale 2005),

(4) Malerials and Equipment Supply: the factors that
cause rewnrk under this include poor consideration 1o
wotl specification premature delivery, poor assemblage
ivery of materials to different
2003).

of project components, del
location than where it is needed (Josephson ¢f ol
hat causes

design
luck of

(5) Enginecring and Review: the factors t
rework  under  this  include insufficient
aclvaneement, scope  and design  changes,
document conlrol errors or variation {Love ¢f al. 1997).

2.3 Miigating Measure to (vercome Occurrence of
Rework

Oyewabi ef af. (2003) ilentified the following ways
of reducing occueence ol revork In o construction
project. These are: supervision of (he design process, &
construction company must patticipate in the desiun
process to avoid the problems related to design errors,
and also providing its experfence i design solutions,
Mahamid (2016) added the followings means al
reducing reworks in construction projects: coordination
of the dilTerent construction specialist theough a logic
sequence ol information transfer, avoiding incorrect
assumptions, and giving a priority level for changes
avoid lack of coordination and improve the design
compalibility. Wasly (2010) listed out the possible
means of mitizating reworks, These are standardization
of design information, avoid the omissions, crrors and
continvous  changes,  these affect  the  normal
development of Lhe projects and control of the flow of
information. Li and Tavior (2009) and Hwang ef .,
(2000) outlined the followings means of reducing
reworks: delegation of authority, systematic control
mechanism, information and communication stralegy
and uses of experience professionals.

1, RESEARCH METHOD

This study adopted o questionnaire survey approach
0 study the sample of individuals from & population
with n view towards making statistical inference abowt
the population using, the sample, [t was also used to pull
out public opinion, such as beliels, perception, idens,
views and thought about factors that causes reworks and
mitigaling measures lo overcome the challenges of
reworks in the building projects. In order to obtain the
require population for this study, the stratified random
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Sty for (he L'-'~"|'|\r'i|1il..'|I.L:l\:: \;-.HIHHHII:II'IL'] ”,I."l' nrlrnnywll n
fhd st L mﬁmil:]:lm:|m.mm'”u thl.*;h-:h.rlunl
sumpling was adopted i cach nll'j H-‘w.mh‘lL ‘”.‘”‘1?““
Companies for the selection 1!"' fuctio: u-m-!.“-w'“lm
o ab construction playe, from
the straly,
_ I'he l[l!ch"l'ro{ltlilil'l.: that was used o ecord (e
Tesponses u! each vespondent containe niainly closed
-.:ndcll questions using i five- point Likert seple Feed
Ill:ﬂl]ll ﬁm";tf:l‘ lw=2, mudernte=3, high=4 and ‘.U._._l-},
HEW=S, The seores of the responde e g .
based on the vnri;nl:lch .:::rm::umuwm -Lsmllm'll-‘d
SRR questionnaive.
!Iu-u_vcwl:r, the  questivnnuires  were  distribute| lu
|1m_!ussm:n:1]s in _1hc construction indostey  that e
;Ttl;tli:lr,‘gni::i.Il?,::,l:wqtﬁlm F)j‘o_iu%“l!: .i.|| /\.bh_i:‘. with
: h Les, se are Quantity Surveyors,
Architects, Lngincers, Project Manager, Constrection
Mun;lly,cr, Contractors, Consultants and  Clients. 150
quumlmmmfrc:: were  distiibuted  and  only 112
questionuuires were filled correctly and retored, whicl
represent 74.67% ol the Questionnaires used for the
analysis,
A, Descriptive analysiy
The deseriptive analysis was adopted to summarise
the somple, rather than use the data to learn about e
population amd sample. 1t was also used for @ brief
descriptive summarising ansaclions contined daia s,
which can either represent the entive populition or
sample (Creswell and Tashakkori, 2007), This o ethod
was used Lo describe the dat set in terms ol measoring
the central tendency and dispersion or varianee.  The
measurement ol central tendency inclwded the niddle,
and the average, while volatility meunsures  nclude
standard deviation (or difference), and the minimuwn and
maximuin  variables.  The  descriptive  analysis
encompasses the mean, standard deviation, variance and
standard ervor memns, Ta this study descriptive analysis
wais used to present means and standard deviation valucs
as well as frequency counts on the data.  The mean
value was used lo ranked the respondents’ opinions or
responses oblained,

4, FINDINGS AND DISCUSSION OF RESULTS

‘The class range adopted in [ive point Likert seale was
used to explain the outcome of result as shown in Table

Table 1: Class range of Average Index (Kasimu (2016))

Menn Range Lilierd Seale
0.00 = Mean Value <] .49
L5 2 Mem Value < 240
2.5 < Mean Value < 149
3.5 < Meun Volue < 4,49

4.5 < Mean Value <5.0

MNaone
Liny
Muoderale
[High

Very high

02
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Figure 12 Mawre of Respondents Source: Researcher's Field Work
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Figure 2 the profession of respondents reveale
composilion of Quantily surveyors, Architects, Build
Civil engineers, Electrical and Mechanical engin
representing 40%, 22%, 18%, 13% and 7% respectiv
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Figure 2: Rf;::ip(.;}l"'t.dél'.l.lﬁ Professipn. Source: Researc;:
field works, (2017) Ij
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Figure 3 shows the respondents years of w{
experience in the construction industty, 9% o
respondents have 1-Syears working experience; |
the respondents have 6-10 years of working expel
[8% of the respondents have 11-15 years of w
experience; 40% of the respondents have 16-20
working experience and 20% of the fuspnmlcnlsj
& above years of working experience. This rev
majority of the respondents hnve the required y
working experience in the conslruction indusiry. Ir
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20 109 1513 2045 2253 : wnkls i the butlding, projecls, In o addii . oy
- ST e " Hlowings yworg i gy o adeition, the A
g [ l |-| 2 1 [—“_ | [actors (hy considered as sccond major enssentil i
! ik £ ab conrses rework in bojld; o et !
15 g4 e desion ehanee ¢ 1 building projects. These i
10 1145 452 e ANges, poor communicatiory i
years b-20 20 & parties, insn (g 4 e Betyven i
YOS vemrs  yaars . s i; | : | lcient skill manpower, luck of professiong| i
E srvwicdpe by project managers ¢ : ; i
v anagers and lack of participati !
. 5 L (_‘”'l .
C1Er ol client in the design process. con i e
requency [T Percentages carly  delivery GFE |1|1 :IUCITT\ Lnni_"llu F sl e,
] ] : alerals,  mistakes  during (e i
Figure 3 puc constiuction, poor  manageime & 1% :
R Respondents years of e S0t el ee i agement of site and poor i
work, (2017 & experience. Resenrcher i \'n. [ e cltl.lmnl. hese factors were ranked 5 i t
. v BUURE A0, 2 il e rai T .
e , s e, e - With the mea :
s Scores of 4.47. - . i
_TanLe2: FI\["I'ORS'I'II!\'I"L“r\l_l!_-;[-‘n.;m.—m-'\\r'] & 3,39 rex wc[‘1 |-:?-{[i_”_?.ﬂfﬂﬁ,fl.05.3.8},3,‘}?‘3_?;‘3.5|. i
| Fuclars that causes rmﬁ‘;’“ﬂ;—._:_‘_“_';;lﬂwﬂm:m:_ ﬁlcinl;-q _”._,'! : wely. This show that the above listed i
| T enn S0 Rank 0TS are also leading factors that causes reworks in i
| dlmm-uT______'_'_‘_‘——'—-——-_.________ blllldlhg predects in Nigeria. I i
‘ e 486 3, .y T i
| ack of stiperyigion ) Similarly, the followings were considered as lenst {
Ry 4.7 a4 [‘{c.l'0|[s |I|1;-11 causes reworks in building projects, These :
Sub-contractor - . are; tlegn'ItJ-.rl'or, poor Tinancial contral and cconomic I
_ A5 515 3 recession. These Tctors were ranked 19" 20™ 219 o ;
. Working overtime 22" with (he bl re ranked [9720) ,EI. L& i
‘ - 453 | i e scores of 2.53, 2,52, & 1.84 respectively, 1
e F: ™ i “ra - A ¥, b g "
St Fh‘m IJLHCLI that these Tactors ranked low have liltle i
4.3 N s l.rﬂil.'c[we on lhe causes of reworks in building projects. kl
B s I|1|5 _|C.-,Lr|ls: were in Imlc with Love el af, (20163 that {
417 % highlighted the followings as causes of reworks in
InsufTicient skifl manpewwer construclion projecls: variation, poor leadership, poor |
410 679 1 management of sile, lock of supervision and poor ]
Lack of prolessional knowledge by Imancial control. Similarly, Hwang ef «f., (2007) agreed [
e — 408 273 8 wilh findings that couses of rework depend on the i
b . management  roles i superviston itari |
Lack of purticipatian oF client in e cnor 11' li r e l e 0 In()mlmmg:, L 1
) 405 228 9 dimalion of construction activilics to accomplish the {
| design process 1:1|"gclud. Qyewobi e af, (2011) argued that the causes j
- Bonilict betwaempotics - of reworks are poor workmanship, lack of details i
| ] . . | R 89010 working drawing and method of construction projects ]
| Early delivery of materials ] o ¥ adopted. Tn addition, Olawale and Sun (2010) apreed '
| ke dor ) ' wilh lindings that the canses of rewaork are: delay, cost '
| Mistakes during the constiuclion averru | reworks ar - i :
| 17 T 12 funand - reworks  are  poor  leadership, poor
I L 1 C.O”.“'ﬂmr sclection,  mistakes {juring construction, !
3.6 622 13 design cl.mngc and lack of supervision of construction y
v A el i - wr works. Therefore, the paper deduced the followings i
Lyt & S e i : T o j
. > factors thal couses  rework: These are: lack  of |
Change ol government T 35 I5 supervision, poor selection of sub-contractor, working |
e overlime, design changes, poor communication between :
arintion i 5 Fe i
247 b412 16 parties, insufficient skill manpower, lack of professional 1'|
Inflation Inowledge by projeet managers and lack of participation '|
2.64 31517 ofclient in the design process. |
Absent of construction Data 3 i, ]
e 254 035 15 Table 3 shows Lhe miligating measures o overcome !
Desiian exror _— lhlc_clm.lluny,cs ol reworks in building projects, The main i
253 LG ! miligabmg  measores  are: proper  information  and '
- ' 1 1 i b
['oor finangial cantrol — P i communication  channels,  uses  of appropriate 'i
_ . o ' construciion method, effective site management and i
Geononie recession 252 o5 2 supervision, quick decision making and  syslematic |
; contral mechani Thes iieating measnres were I
Inexperignce of project team ¥ . ,~|“:!:|l1:“s":.|' ]!|1-t.he\- Ill:ll‘li__,.ll_llli_, Ilit.-: ! s I}
184 1370 22 panked 1Y 2% 3" 4" & 5™ with nean scores of 4
SOURCE: RESEARCHER 'S FIELD WORK (2017) 4.30,3.43,2.052.78 &2.51 respectively. "This indicates .i'|
that the above mention faclors are the most imperative .i
e 2 | o miligating measure (o overcome (he challenges of |
:['d.)e shows l}t factors that causes reworks in reworks in (he building projects, | F
building projects. The top ranked factors ave: poor s
leadership, lack ef supervision, poor selection of sub- Similarly, the followings mitigaling measures were |
contractor and working overtime. These factors were  ranked lowesl, These are: meeting witl the sllukelmltlt?ls, i
I'Ell'lkﬁd lsl A 2r||.1 ’3“'], & 4ll| with the mean scores of :]([equg[e kuo\-vlctlg__'_c ol construction, t'lr‘v’ﬂ]{l \\'l:ll:'(ll‘lg d
4,86,4.76,d .66 &4.61 respectively, This implies that the ~ overlime and prompt materiuls and cquipment. These i
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Mitigatng mensures were rnked 16" 17% (8% & 1o"
r B AT . ! ) ' et

\;ﬂh mean seores of 141,122 1,14 respectively, This
shows thal the above listed mitlgated measires live

little signilicant mfluence in reducing the cavsey of

wework i e building  projects.  Moreaver
’nhlgcuswurmn (2006} conducted a study and ull.llinul.i
!'[lu followings as mitigating measure 1o redut o reworks
meocanstiuction  projects such oy effective siratesic
planning, working strictly with working drinying, pl‘nfwr

mbormation and - commmication and  meetng, with
stakebolders,  However, Love and  Ldwad  {2004)
ppreed  with findings  that the  followings are the

measures o reduce rewerks in building projects. These
are; effective site monagement and supervision, frequent
progress mecting, availability ol skilled labows and
materials, use of appropriate construction method, uses
of experienced  sub-contractor  and  suppliers  and
adequate knowledge of construetion projects. Therelore,
the paper deduced the Tollowings as mibgaling neasures
o overcome e challenpes of reworks i Inalding,
projects in Nigerio, These arel proper inforeation ad
comumunication  channels,  uses ol appropriate
construction methad, effective site management and
supervision, quick decision making  and syslematic
control mechanism,
TARLE 3. FACTURS THAT MIVIGATE THE CAUSES OF ReWORE 1N

__I_\_Ii_I_I.DINL)JIm_

T Reworks | iiulm@ Wleuswres Mean ST Rinked
Proper slormition W commuicnion a3 (KRS !
chimnels
Uses of approprinte construclion methwd 3al Rt 2
Elfcclive sile management ind 295 IRIE 3
super LR ETTH ]

Quick decision wiking .74 584 4

Systematic contiol mechimism 2.51 G412 5

Uses of experienced subeontriclor and V) e il

supplier

Proper projuet plinning & scheduling 210 (L 7

Delegation ol autherity 2.4 151 H]

Use of standard construgtion malerials 208 RIS 9

Proper financial control an sie 205 32w Hl
FiTeetive stralegic plmumig 280 g2 1l
Freyyenl progress meeling 197 and 12
Working strctly wall design 1.7 115K 13
Fromp payment ol laboorers 157 el ? I
Avalatulity of skiled Lbour |.57 902 15
counstroction milermds

Meeting will the stubehuldery 11 LT 16
Adequate Enowledpe of constrction 141 4u4 17
Avoid working ovetine 1,22 q'7 4
Prompl materinks nd equipment [ny il 19

KESEARCIICR'S FIELD Wakr (2717)

5. CONCLUSION

Rework is one of the essential dilticulties that affect
1|-IE [:-E:rfm'nmncc of building projects i Nigeria,
Therelore, the paper concluded by established Nine {9)

main causes of reworks in building projects: These dre:
(1) poor leadership, {2) lack of supervision, (3) peor 32
selection of sub-contractar and (4) working overtime. 3
Others  include:  (5)  design  change,  (6)  poor
cammunication between parties, (7) imsufficient skill 3
manpawer, (8) lack of professional lnowledpe by
project managers and (2) luck of participation of client @
in the design process. In addition, the followings were
established as mitigating measure to reduce reworks in
building projects, These are: (1) proper information and
communication  channels, (2) uses of appraprizte
construction methad, (3) effective site management & 9
supervision; (4) quick  decision making and  (5) 3
gystemntic control mechanism. Therefore, the paper 2
recommended that the client should ensure there is
adequate supervision ang comimunication between the
partics during the course of building projects. The
contractors should engage experienced and qualified
professional  for  effective site  management  and
supervision and also encourage the use of appropriale
constriction method to achieve quality project delivery
ant should ensure quick decision making to
also

The consull
avoid mistakes that will resulted into reworks and
develop a systematic control rpechanism  that would
reduce the shoddy work, There is need for further
empirical research on the elements that causes |'cw0ll'k_':
frequently and the cost implication of reworks during
the construclion projects,
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